Background: Reports in the media suggest that escalator-related foot injuries are on the rise. Trendy, bright-colored rubber clogs have been implicated in a significant number of these incidents involving children. We review the children who sustained severe foot injuries on escalators, were wearing rubber clogs at the time of injury, and who were admitted to hospital for emergency surgery. Methods: A list of children who sustained foot injuries on escalators was generated from the hospital database and included for study. From clinical chart review, demographic data, footwear type, and injuries sustained were recorded. Inpatient or outpatient treatment rendered was also recorded for each patient. Results: Between September 2006 and September 2008, we treated 17 children for escalator-related foot injuries. There were 10 boys and 7 girls who were between 2 and 9 years of age (mean: 5.5). Thirteen children (76.5%) from this group were wearing rubber clogs at the time of injury. Nine of these 13 (69.2%) children sustained severe foot injuries that required admission to hospital for emergency surgery and are the focus of this study. One child had an unsalvageable traumatic amputation of the great toe at the level of the interphalangeal joint. Two children sustained crush injuries to the great toe: 1 with severe degloving and the other with an open fracture of the proximal phalanx. One child had an open fracture-dislocation of the second metatarsophalangeal joint with a comminuted fracture of the second metatarsal. Five children sustained multiple deep lacerations in the foot and 2 of them had associated cut tendons that required repair. In the group not wearing rubber clogs, 3 of 4 children had severe foot injuries. In this series, 4 children with rubber clogs and another child with a different footwear sustained minor injuries; they were treated as outpatients. Conclusions: Escalator-related foot injuries involving rubber clogs can result in severe crushing of the foot and even traumatic amputation. The broad toe-box design may give a false perception of the distance between the foot and the side of the escalator, whereas the 'softness' of these rubber clogs makes them vulnerable
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In this series, we review the children who sustained severe foot injuries on escalators and who required emergency surgery, focusing on those children who were wearing rubber clogs at the time of injury. In describing the spectrum and severity of injuries that children wearing rubber clogs sustain on escalators, we wish to highlight this significant preventable problem.
METHODS
Cases of traumatic foot injury sustained on escalators and treated in our hospital from September 2006 to September 2008 inclusive were identified through a database search. From clinical chart review, demographic data, footwear type, and injuries sustained were recorded. Inpatient or outpatient treatment rendered was also recorded for each patient. All severe foot injuries were admitted to hospital for emergency surgery. Mild and moderate foot injuries were treated in the outpatient setting with routine wound care or simple toilet and suture.
The Emergency Room physicians and orthopedic team used a simple but effective classification in the evaluation of these injuries:
Mild
Traumatic nail plate avulsion with or without nail bed laceration Abrasions, or 1 or 2 superficial lacerations <2 cm For the group of children with severe foot injuries associated with rubber clogs, phone interviews were conducted with their parents to obtain more information on the mechanism of injury on the escalator.
RESULTS
Between September 2006 and September 2008, we treated 17 children in our hospital for foot injuries that were sustained on a moving escalator ( Fig. 1 ). There were 10 boys and 7 girls who ranged from 2 to 9 years of age (mean: 5.5 y).
Thirteen of the 17 children (76.5%) were wearing rubber clogs at the time of injury and 4 were wearing some other footwear (23.5%). In the group wearing rubber clogs, 9 sustained severe foot injuries and were admitted for emergency surgery. The remaining 4 children were treated as outpatients for mild or moderate injuries. One child who was initially treated as an outpatient developed a wound infection and required admission for parenteral antibiotics 2 weeks after his injury.
In the minority group with 4 children who were not wearing rubber clogs, 3 were admitted for emergency surgery and 1 was treated as an outpatient for a superficial second toe laceration.
The spectrum of severe injuries seen in the 9 children who were wearing rubber clogs is wide and summarized in Table 1 . A brief description of two of these patients is given in these case summaries: Case 1-A 5-year-old girl had her left foot caught in an escalator. Her rubber clog was ripped into several parts (Fig. 2) . She sustained a complete amputation of her left great toe at the level of the base of the distal phalanx. The amputate was recovered but not (Fig. 3) . The neurovascular bundle was completely crushed. She underwent disarticulation at the level of the interphalangeal joint. The wound was debrided and allowed to granulate. The wound healed without complications (Fig. 4) . Case 2-A 4-year-old boy had his left foot trapped on a moving escalator.
Radiographs showed an open fracture-dislocation of the left second metatarsophalangeal joint with comminuted fracture of the second metatarsal (Fig. 5) . The medial neurovascular bundle of the second toe was crushed. The open fracture-dislocation was reduced and stabilized with a Kirschner wire drilled in retrograde fashion (Fig. 6 ). The Kirschner wire was removed 4 weeks postoperatively (Fig. 7) .
To understand the mechanism of severe escalatorrelated foot injuries better and establish if there are any common factors associated, phone interviews with parents or caregivers were conducted for this group of 9 patients. The common factors were: the point of entrapment of the foot on the escalator was the side panel; the children were standing in a fairly central position on the escalator step at the time of the injury; the rubber clogs were badly crushed; and all children were supervised by adults. None sustained this injury because of turning round or playing on the escalator. Eight cases had split-second entrapment; in 1 case, the foot was trapped for 10 minutes. Eight cases occurred in shopping malls and 1 occurred at a train station.
These 9 cases show that escalator-related foot injuries involving rubber clogs can result in severe crushing of the foot and even traumatic amputation. The broad toe-box design may give a false perception of the distance between the foot and the side of the escalator, whereas the ''softness'' of these rubber clogs makes them vulnerable to crush by moving escalator steps.
DISCUSSION
There are several reports of escalator-related foot injuries in children from around the world [3] [4] [5] [6] but to our knowledge this is the first report of these injuries associated with the use of rubber clogs.
These rubber clogs that emerged in the market several years ago seem to have evolved into a somewhat popular fashion accessory. Seen as trendy and comfortable to wear, they are available in various colors and designs. The toe box at the front is perforated for ventilation, whereas a rubber hind-strap that goes around the heel keeps the foot secured in the clog. The broad toe box design gives the appearance of an oversized footwear and hence, a false perception of the distance between the foot and its surroundings. The softness of its material also makes it extremely pliable. As such, a rubber clog can be readily crushed by moving escalator steps once it has ''caught on'' to the metallic side panel. 2 In recent years, rubber clogs have come under increased scrutiny owing to escalator accidents involving children. In addition, safety groups in the US and Japan have issued warnings about these footwear posing safety hazards to escalator riders. The United States Consumer Product Safety Commission (CPSC) reports that 77 escalator entrapment incidents have been reported since January 2006; half resulted in injury and all but 2 involved soft-sided flexible rubber clogs. 7 In this series, 13 of 17 children (76.5%) who sustained foot injuries on escalators were wearing rubber clogs. Within this subgroup of 13 patients, 9 (69.2%) sustained severe injuries that required admission to hospital for emergency surgery. These results suggest that a majority of severe escalator-related foot injuries are associated with the use of rubber clogs. Furthermore, the use of rubber clogs seems to cause injuries of greater severity.
Analyzed in another way, 12 children in this series (70.6%) sustained severe foot injuries on escalators. Among them, 9 (75%) were wearing rubber clogs whereas the remaining 3 (25%) were wearing some other footwear.
Rubber clog related injuries sustained are highly variable, ranging from superficial lacerations to open fracture with cut tendon and neurovascular bundles and in the most severe cases, digital amputation. [8] [9] [10] These injuries frequently require operative management and can result in long term foot pain, stiffness and a cosmetically unacceptable scar. The extent of the injuries sustained may be minimized if the trapped foot can be extricated or the escalator switched off in time. Apart from the physical injuries, the psychologic trauma to the child can also be significant.
In response to the reports of escalator-related foot injuries owing to rubber clogs, Crocs, Inc, one of the principal manufacturers of these rubber clogs launched the Escalator Safety Awareness Initiative. In this effort, Crocs uses hang tags on its shoes to provide its customers with escalator safety information. Although one of the future goals of this initiative is to push for changes in escalator safety code regulations regarding the design, installation and maintenance, it also supports organizations that further the cause of safe escalator maintenance and use.
Although rubber clogs may be implicated, there are probably other important factors involved. A literature search on PubMed yielded a few papers on escalatorrelated injuries in children that looked at the epidemiology of the injuries and the behavioral factors that may play a role. 11, 12 There was no apparent relationship of gender to injury. Younger children were more likely to be injured when riding escalators properly, usually after falling down. Lack of supervision and hand-holding may have been the causative factors for the initial fall. The action of stepping off the escalator was also associated with an increased risk of injury. Young children may remain standing on the escalator and allow their feet to slide off at the end, instead of actually stepping off. The small size of a child's foot might increase the risk of it slipping into the gap in which the last step slides into the comb plate. Although stepping off an escalator may seem a simple and natural task to an adult, the developmental level of young children limits their ability to both anticipate and coordinate this action. Last but not least, structural or mechanical escalator defects may also contribute to injuries. Modern safety features on escalators such as brushings and step safety side plates, together with routine escalator maintenance and regular lubrication of the side panels, will no doubt play a part in avoiding or minimizing some escalator injuries.
We therefore propose these recommendations in preventing rubber clog-related foot injuries in children when riding escalators:
adults should accompany and supervise children on escalators; children should not ride alone; when an adult shares a step with a child, ensure that the child is not too close to the side (particularly in older, narrower escalator models without brushings); always face forward and hold the handrail firmly; once on the conveyance, be mindful of clothing with strings or straps; avoid the edges or side of steps in which footwear can be trapped; stand in the middle of the step; do not permit children to turn around, sit, or play on escalator steps; do not place children in strollers whereas riding escalators; note the location of the escalator emergency stop button. In summary, children can sustain severe foot injuries when riding on escalators. These injuries may have long-term morbidity and result in significant disability. Children should be supervised and due caution exercised when they ride on escalators, especially when wearing rubber clogs. These injuries, arguably, are entirely preventable.
